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(57) Abstract 

An optical information recording medium which can 
eliminate the necessity for the initialization step. A crystallization- 
accelerating layer (3) comprising a given material is formed over a 
substrate (!) on one side thereof, and a recording layer (4) 
comprising a Gc-Sb-Te alloy is formed directly on the layer (3). 
Since the recording layer (4) crystallizes immediately after film 
formation, no initialization step Is necessary for the optical 
information recording medium obtained. Examples of the material 
of the crystallization-accelerating layer firstly include substances 
having a face-centered cubic lattice crystal structure. Examples 
thereof secondly include tellurium-free substances having a 
rhombohedral lattice crystal structure. An especially preferred 
crystallization-accelerating layer is a discontinuous film in the form 
of a layer of islands made of a material comprising bismuth and/or a 
bismuth compound. Incorporating nitrogen into the crystallization- 
accelerating layer provides an optical information recording 
medium which need not be initializeid and has excellent suitability 
for repeated use. 
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tmm4tiyXf^m2 2 5 AOGe2oTea7Sb,3:^e>=&SM^Jf^fi& 

1 9 
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z (Ge:Sb:Te = x:y:z> x + y+ z= l)5tp% x = 0. 2 
5 0^ y = 0. 13> z = 0. 67T-*Ds z d^^HB ( 3 ) ^coIbHJ: D 

::©J;9^cbT^#^^^fc^^(i^?IJ2- 1-2- 1 0. ^i.n)^cmm2- 
10 m'^Rm^^xmm^'& (cnr (nsj^^j^^i^ib) ^vi^ib) 

^!J«9'^b{i:^ (^) ^-A'V^^ TMO Disk Bulk Eraser LKIOIA j 
15 mm^'&om^\±\ikyoi.o\^\^X'^-:>fzo ?g[S6 8 0nm® 

-(DWiX^m^^fzo :L<D^m^'^fz\y'-'9%t. IBOOrpmT'dl 

20 mf^^umm^^-t-n-z^^ ^oip)®i3^M-t®Y^*i:b^«ij^b 

C1C1T% ^iifi?!l2- 1-2-3^ ^Jfe^J2-8, 2-9^ :fcJ;t>'i:b^ 
«?iJ2-l®-9->r;i/{d:. I!JIP1®I3^^^KI&*1. 08MHz. 2|lli® 
mm.mWLWL-^^. 8 9MHz^bfco ^Sl5^J2-4~2-7, 2 

25 -10. i)J;l>*Jti?0iJ2-2®-t?->'r;m> ^(H]0l3Si)iI^SIS^ 3 . 8 
QMHzfcbs 2llli0l3iiMJ8[l!C&l. OSMHzhbfeo 

2 0 
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^ 3 (om^^i? ^^iy^^x^iz, mmm 2 - 1 ~ 2 - e ® -y- > 
v^So ■r5fet>^>^ ^jii0ij2- i-2-60i?->r;i/{i. m^imMMiz 

10 -2 43J;t52-3l;:-ovNTtt> StiT^s CNR. f^*it®v^■rn^3ov^ 

hi^^ts^^o ttc. mmm2-i--2-3<D-^>r)]^xits cnrss 

tltCo 

mm(ommifin^^^Mm2 - 3 ^ 2 - 5 tmMm2 - 7 ^ 2 - 10^ 
tmt^t. ^M«^j2-7~2- 1 o<D'^>r)\^m^Mm<om^^mt 

^mtx. y, zjb^'MIB (1) (3) 5t>£i5l^«fe1-*)®T{i^c 

HulB® J; a UT ftM Ufc > A ~ C ^ X ^H^T^S 

^^i[CDX?ii[ll*f^S^^fflb> ^mti^XltCuKa l^fflVNfeo 
25 J&iS. ffi^jb^^feT^-f X^©HBiiM (Ge-Sb-Tel^) (D^^^ 

2 1 
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mbohedra immtLXmrn-^i-f^n-otco Rhomb ohed 
5 ^bTfrofeo 

^Jgf (I) s ^Ifi : 111^^0 2 fgji (2 0) ) ^E13^C7r^■ro 

10 ;i/>&:t->^>{3AnT 2 7 5'CT- 1 0^Ftt^Lfe*)®&-9->7';i/C ^ 

S"9->7*;i/) (±s 2 0 = 2 5. 7JtT^5 (111) 2 0 = 

5 2. d^X'^^ ( 2 2 2) (Dlf-^. 2 0=2 3. 7Jt{^?fi® (0 0 

15 3) cDtr-^&W-rsc:i:3()*^*»5o ■9->r;i/B (mia)l§€i*i 

Milig^^b{l£mM®5^®-9->7';i/) tt. 2 0= 2 3. 7JtT'^5(00 

3)®t:-^^ 2 0 = 4 8. 5jg"e^5 (0 0 6) ®t:-i^<£W-r?)C: 
tffi^ij>^o tfcs lt>7';i/C (^^^b^S^iM3{)^^cv^a^^i■9->7•;^A 
i:±<lRlD-lJ->r;i/) It. 2 0= 2 9. 7JSr-fe5 (2 0 0) ®t^-^s 
20 2 0 = 4 2 . 7)tT-*5 (2 2 0) 2 0 = 5 2. 

(2 2 2) ®t^-^=&;^-r^iii:d^^5b>^o 

•9->7*;i'A®X^llI^>''^i$'->{cGeSbTeiig^(D (1 1 1) ©l^ 
-^^XXJ^ (2 2 2) 0t:-^5b*3Snfcc:i:*»^x •9->r;i/A(DlB^l 

it^mmz^^BitLXi^^c:tt^^i?^c 

25 'i?->7-;i/B®^i'-h*»e) i^^^bisiiJi ^^fi£-r s s b ® leiRi AJ^e-d* 

So ■r3&t>t>x t&*CDSb(i (0 1 2) isXXJf^ (104) ©I^-^'^SSIS 

2 2 
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i^m^-H^s mi®ilS<*:^<5r)±{3figll^nfcSb(i (0 0 3) ®*>J;t>* 
(0 0 6) m^MJpit^^tifi^i^^o 

5 tt^^ti'^o ttaiD^. c:z:T'{±^ ^^{b{SiiM®#«i-<toT (2 0 
0) ^iixy^ (2 2 0) <D\^--^i:i^m^x\.^^o 

JUT® J; ^ tc ut s 1 {c^-riaM^iBi^fbM^feT^'f >^ ^im b 

10 .feo 

^t-fs l/-if tf-A®^l*l^^aS:{t)feiig9 Omnix Jf^O. 6mm 
©4^>;*-7t?^-h«>Kl±t-N ZnS-SiOi tf^^ta^^-^ Y 
>£fflv^s RF;^>''^»>^ U cfc 1 0 0 nm©l§ 10^m<*^M2 

15 iyh^ffll^> ;^;-^^y^U>i5^&{cJ;!3li^*J^3nmi:^5J;a{cB i 

^{c. :i®|g^<b{)£?i^3®±{c. G e - T e - S b^^*^f))6i:S^ 
— 'iT'^;/ h&fflt^N G e 20. 3T e 56. 7 S b23. o*^?)^^iliP2 0 nmOSB 
iil4^s c:®t3il^®4®±{3s ZnS-S i O2 *^e)J5:^^5'-'!7'u/ h 
20 >&fflVA 1 2 nm®ll2®iimfifsM5*x A l^^^^fj^cS^—r »y h ^ 

lb^-B-SCl^lCi!5. UV?i£{bi^J117 5£aibfeo 

25 0)K.^T*WT®i^i3bTlB^2|^i4§«!l^bfco -T^ctD^.^ 5fe'r\ iS;^ 
6 8 0 nm0l/-if^*l^-^>'W- 1 2 mWii^'^f T:^;^- 5 mW 
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5 4mm^(DCNR^m^vtzo 

^lHli3Si^OCNR{i4 9 . 7dB-e*bs 2 HIB^^tt 4 8 . 8d 
B. 3mmmt4 8 . 7dB> 4 miBi^ati 4 8 . 3dBT-&ofco 
■r5fet)t>s 2[Hlit CNR*50. 9dB^£TUfeo 

tfex z(D'i^■>r)l0^^miti^mm3^mmhrzWi itmmAomm 

10 Bu)-cD^«l<^> iiS^PtgSEM (UHRSEM. B^Lmimm. HIT 
ACHIs S-5000) (ciOs JaM«ffil SkVT-^^bfeo ^® 

^^JP^r^;t»^S^me^^ (AFM : Topo Metrix TMX 
- 2 0 0 0) h^- Kl;:J:D«iJ^bfei:e:5> 

•^\t2, 04nm-e$>ofeo 
20 [|ISl8fi«J3-2] 

/g^<biSii®3i:bTlli¥*Si^l. 5nmi:^?.ct9l^B im^fiioM 

m^y'^fT.^-^imx^fzo 

25 3 - 1 h|SI||{cb-ClBi^^Kf^4^^l'J^bfci:^5^ ^liiHBii^OCNRtt 
5 1. 7dBT-«>Dx 2|oli3a^H:5 2. IdBx 3 illB^^ti 5 1 . 

2 4 
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8dB^ 4|51ia^^{i5 2. -0 d B'f$>-:) feo t"'5it>*)x 2|i]@W^tc 
[^il60iJ 3 - 3 ] 

jjibfecii:Ji>i^i^{i^wj3- 1 tnm^zxyXs m i ic^-rji^jt®ffi^ 

nfotitz^y'^ yfs^iz-D^^Xs wmi\jLtj^\^^^<Dt^(D:^mx'nMm 
3-1 tmmi^iyXtmn^^^m^Ltztz^. wmtmmoci^Ri^ 

5 0. SdBT'&D. 2IlIIB^^{i5 1 . IdB. Smtmmt^ 1 . 
3dB> 4 miBli^y: 5 1 . 3 d Bf^ofeo "T^ct^to 2U^imiz 
20 CNR0{£Tttlg4b«t3{>^ofco 
CllJ(g«^J3-4] 

?^^^bi£Ji^3i:bTl^iPjt^/^0. 3nmh^5J;at3B iH&fifcM 
bfcCii:J.:;l^tt^M«^J3- 1 i:l^l|{cbT> El 1 tc^-fPaiicoiiig'fb 

3 - 1 tmmizLxtm<'^\^^m^vrztc:^s ^miBsa^ccNRtt 

2 5 
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5 4. OdB-e^Ds 2mtm'^iA5 4: ldB^ 3 013^^^5 3. 

9dBs 4mtm^^5 4. 2 dBT-^ofeo •r«ct>*»> aHlgJi^l^lC 

C N R 0<£Tttlg^ L «c 3?P o fe o 

tfes c:(3Di?->r;KDig^<b{)Ejii3 5&iijibfe^ (mum^omm 
10 immm3-5^ 

5 6. 4S bzi. s®i:bs Al^±ti^^tji^^mmQ(0f^m^5 OnmtL 
15 ^ :;^^^im\^rco 

3-1 tmmizvrtm<i^\i^m^\^rzt:i^s w^mu^(DCNR^ 

53. 2dBffet)s 2 miB^^ii 5 3 . 3dBs 3 lUiB^^tt 5 3 . 
2dB. 4 miBi^^ti 5 3 . 2 d BT*feofco •r«ct3*)x 2[ilife^l^lc 

3-1 tmmi.:-hxtm!^^^m^Ltztz.^, mniiB^^ocNRtt 

2 6 
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5 0. 7dBT-$)t)s 2lH]H3^i^{d:4 7. 5 dB. 3 HiiB^^fi 4 7 . 
9dB^ 4mmmt47, 2dBT'*o/io t^j:t)*)s 2|lliT-CN 
R*S3. 2dBi£Tbfeo 

IIM^JS - 1~3 - 6®)^^**6^ B i*^f>^Si^^<b{!£jiiM3*s^ 

-^-r ht;: J;:^ 2IlIgJill^fDHBi^l^(DCNR*s:j5!j[l|f3i^^(DCNRA^^ 
^fe. B i3tp^:&SM^<b{S5iji3{d:. mn<o:x^?^v ^ V 
15 >^E;b:0. 5 P a> : D C 1 0 w0Ji-&) T'lliPAs 3 nm 

20 ®^^i^li[AJ|#f>nSo tfex «g^{bi)EiiM3<&;fe-ra«tl«:x ^t^tl 
CD:1^:(^8 0 nmJilT'r'2feoTat^tl|5l±OgA^ll*^5 0 nmJ.:;LT-r' 

[HBiiM^3<tt;f^g^^biSjiM©ig^1i3^i3ovAt] 

ti^'i~-i^'7 7.lz. UVS!fbmflif^7^IS;(t^*^ofcW^I*^Jtefi^J3- 
iibfeo 

2 7 
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m^immm 3^miftj:is'-:> tznimtmrnv- > rji^Atm i^m^o^ 
tmm 4 (om.^^ g e t a. 7 s b 26. 9 t e 64. 4 vtzumiiim^^yy 
5 imbtco 

$mm4a:>m^^ g e 2.. 4 s b ,7. e t e se.othtciikmtmt^^)->y 

IBIil 4 G e 30. 8 S b ,2. 9 T e 56. 3 2: bfeJil^{iBuiB-9-> r 

10 )VAtm^:>m^(D^m^m-f:hct\z^*). xmrn^^cov-^yjiE^ 

tmm4(Dm^^ G e as. 5 S b 3 T e 54. 2 tX^tzHi^liiimt'i-^yy 

T^mmmm^nx v^ 5 fe«)> c co^^iti^mm 3 ic j; d tmm 4 ti^m 

4{ii^^^b^nTv^^v^o ^(Dtzisb. ^yr)VB^i^-yy\,zxnx 2 
«ia<&ffofe^<D^ffli>T-9->7';i/BoxsiiHi*f*ffofeo ttz. -^y 

25 ^ntV^*C3t)^ofeo 

c:ne>cD^Xiji[lI«fffl-9->7-;i/A~G<£XJ!ilBl#f^Mt:3(pltT> 

2 8 
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a c 1 mmx'$>^ tzisbs immomw^m^M a c i mmxhh ti^x 

ii) . mm:m^^e(D2mm (2(9) ) ^mei^mto 
T*S)S (2 0 0) 0t:-^?£^■rs*^^ it>r;i/G(cttci®t:-^*j«i: 

tfe. •9->7-;i/Bld:. 2 0 = 2 9. Titf^S ( 2 0 0) ©tr-iS'J.:^ 
^C;. 20 = 42. 7JST-feS (2 2 0) (D\^-'!7 ^j;:Xf2 6 = 5 2 . 
9JtT*^^ ( 2 2 2) Ol^-^'^^-r^o Cinttx •9->r;i/B(c^^<b 
15 ^£Jil3 3()^:fev^Clh^cfeH■rSi:#;ie>n. ^g^^biSilia i:UTB i 

§B^jl4^?f^fiK•r^^i:^Cc^:D^ fBiil4©^^tt (2 0 0)®OJ^tc 
20 [Na 4 - 1 ] 

5fc-r> i/-lf ir-A®^i^^i::?'H^:^M^ffloG3ifli^&^ltfciiS9 

0mm. jf^O. 6mm04^U:^— hS^Sl±l-. ZnS-Si 
0 Onm©miiim<*^M2 5&J&figbfeo ^^Ttx c:®^ 1 ^^ii^M 2 ©± 

2 9 
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dli^-C. Ge2sT esASb zi^^ti^ibtji^tmm 4 2 3 nmT* 
4'{-StM®?ajS{i±^b^;{pofeo ZnS-SiOz 3?p^^?)^ 

5 2 mnii^m 5^m^2o nm-e. a i ^^is^ e> «c ssi^s 6 ^^^^ i 5 

u v®{b<^flM^ t: > n - h ^(c J: bs ^^^^^liT bTil^b^ 
■B- 5 c: i: J; D U VS!^b^J3gS 7 b o 
[Na4-2] 

15 [Na4-3] 

mn^btzo ^0mm^BMm4(Dmm^n'otzc atnz^*). tmm4 

20 ;^^*f^Mbfeo 

[Na4-4] 

Na4- 1 tmmiiZiyXi^^immm3(Dmmtxn'Drzmmz. Ge 

2.Te 54Sb25^^3tP^3&^SH3^®4^M/i 2 3 nmT'^ilbfcoJ^^ 
fbOEJi^ 3 (DmU'^<DmR(DUmit 4 5 "CT'fe D s IBitl 4 0^m^ 
25 0^feMm{i4 S'Ctw^J^^nfeo c:nW^a)iM{i-r^tNa4- 1 tm 



3 0 
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[Na4-5] • • 

d CD J; ^ b T l# ^ n Na 4 - 1 ~ 4 - 5 0) # ^ 7^ >^ o I ^ T > 

10 bfeo 

-©^•e^iS^-B-feo z:0|gaa^-frfel/'-1f^^c> l S O O r pmT-Hl 

laii mBM^mi. O SMHz) ^^f oTCNR?&«iJ^bfeo 

20 . 8 9MHz ) ^^-f'^-'y-i h b^ ^OlelOHa^M^ (I3^ii«^l5i 1 . 
0 8MHz) t7>Y^*it^«iJ^bfeo 

25 *»ofco 

3 1 
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4 5°CJ-:;±1 1 0°CWTi:^i:SJ:'5{3bTffofeNQ4- 2-4-4®^ 
5 ^^bd^B^nfeo NQ4-llwJt^TNa4-2~4-4©^x>f X 

mm<Dm^itifi-t^i^nt>nx^^\ytz^^t^n^ti^m^%$'\^^o 

[Na 5 - 1 ] 

tZo 

l/-- If tr-AO^P^m^iSltifeiSgl 2 Omm^ Ji^O. 6m 
in©jJ^'J;b-Jt?;f- hSISl±{-x ZnS-SiOz is^hU^^-^ v 

20 Bfigbfeo ci©^l^««:12cD±lc. ^\fs^^ni^^->fv\- 

'J >^^tJ;Dii^ 1. 5nm<DB iM^^^^biSii 
^3 tb-cmbfeo 
Wi:.. c:CDI^^'fb{£3iji3 0±l3, Ge-T e-Sb^^*»f)^c5^ 

25 S^ CKDiailS 4 0D±tc. Z nS -S i 02 A»e>^i:Si5'-'5^*> b^fflVN 
1 2nm®^2gim<*:^5?&. A 1^^3(P?)«c5^-'y h^fflV^l 0 

3 2 
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[Na 5 - 2 ] 
10 ffi^^b^^T^-f :^^^ftMbfeo 

[Nq5-3] 

ffi ^ b 3^ ^ X ^ ^ M L o 

15 [Na5-4] 

l^^^bieiil3 0fSiK4> T;i/rf>*r;^Jcl 6 ® :^ * . 

[Na5-5] 

20 l^^<biSiil3©figM5£> T;i/=f>*^:^l::2 4#:|l%®^^:tfX5&^ 
[Na5- 6] 

?S^<b{Sii^3 0^M^s T;i/if>**:^l3 3 2{*^«%®^^:tf;^^^ 
25 Jpbfe^HmT-fTofea^l^ttNaS- 1 hPiaJ-bTx ® 1 Ic^x^M^it 

offi ^'fb^ 'f ;^ f^ii b o 

3 3 
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m^nrz\io.5 - 1 ~Na5 - ec^&^tex-f x^tov>'rx ^^-fbu^v^ 

6 m/ s -p HI ^ ^ -y- ^3fc 7^ ^ :^ ^ 0 1?- > M b T -r 5 d i: t 

10 ^mtmWis 275mmm. s^miB^^x 5;9IIlfSja^^ lo:^ 

*s^lii^nfcNa5- 2-'Na5-6(7)^X'f ^fe"^^^ V^ 

15 HSmr-l^^^bflEJi^d^fiail^nfeNa 5 - 1 o%9^7. ^ i: JtlS^l/Ts 

^>nTV>^o -r^t)*)s Na5 - 2~Na5 - eo^tex'f J^^ttx Nq 5 - 1 
20 c:®si^^<b{Sil®t3'^itiSM^K:<t Ds ^ D Jgbi^^4:b*lRl±-r 

25 ttSicDiB^l^^!S^K^'^bbfeD^ ^g^t^^a)HB^®®*fi]t^±#^-^fe 

3 4 
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5 v>{Sif;*;§<JS:5A*\ d^^^oaA^^t-^S i:JiS^<b**^+^tc«:o 
15. 5%^^J;t>'15. 2%tts m^-^mrjiV^)\^r'^^rzibmmi±rj^ 

j&iSx Joint MORIS (Magneto-Optical 
Recording International Symposiu 
m) / I S OM ( I n t e r n a t i 0 n a 1 Symposium 
15 on Optical Memory)' 97 Technical 

Digest p29 2(cttx mmm\cmm^mnt^^tizx^m^ 
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5 [Na6-1] 
[Na6-2] 
[Na6-3] 

15 ^j!jB U fe^fflmt-fT o feiiJl^{im 5 ^MBHi©Na 5-4 t mmi>z LX. 
[Nq6-4] 

mmLtzmm%xn-:>tciikmtm5nmmm(DM 5-4 tmmiz lx. 
20 m 1 \,zmtmmM(ommtm^y' ^wmLfco 
immi^m^cDmm^tzitmmmtm^miz'Di.^x} 

25 m5^5i6S^ONa5-40^g^*)#fHBbfco 
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^^^^ 


BOM 




1-1 


PbTe 
lOA 


NaClff^ 


4. 5637A 
<1 1 0>;5[q] 


5. 519% 


1-2 


PbTe 
50A 




|Hl± 


1^ 


mm 

1-3 


Biz Tea 
lOA 


Bi2 Tea 


4. 293 1A 
<1 10>:&|ql 


-0. 738% 


UMiJ 
1-4 


Bi2 Tea 
50A 


|5l± 


|5J± 


|5l± 


1-1 










1:I»J 
1-2 


w 

lOA 




3. 1 653A 
< 1 0 0 >:^|ql 


-26. 8% 


JrtWJ 
1-3 


Te 
30A 




4. 4579A 


3. 07% 


i:l»J 
1-4 


Shz TeSe2 
30A 


mmmm 


4, 121A 


-4. 717% 


1-5 


Sbz Tea 
30A 




4. 2463A 


-1. 809% 


mmi 

1-6 


Ag2 Te 
30A 




4. 48A 


3. 58% 


1:I«^J 
1-7 


CrTe 
30A 




3. 98A 


-9. 13% 
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mm 
(%) 


CNR (dB) 
10/100 lil 


Yi5fel:b (dB) 
10/100 0 


1-1 




18 


5 0/5 1 


2 2/2 4 




20 


5 2/5 2 


2 3/2 4 


1-2 




2 1 


5 3/5 3 


2 7/3 0 




22 


5 3/5 3 


3 1/3 1 


1-3 




1 8 


4 9/5 0 


2 8/3 0 




2 1 


5 2/5 2 


3 0/3 0 


1-4 


wmm 


2 1 


5 0/5 0 


2 9/2 9 


wmm 


2 2 


5 3/5 3 


3 0/3 0 


1-1 


wmtm 


5 


3 6/4 9 


7/2 9 


wmM 


2 0 


5 3/5 3 


3 0/3 0 


J:I»|J 
1-2 




6 


3 3/4 9 


7/2 8 




2 2 


5 0/5 0 


2 9/2 9 


1-3 




9 


3 3/5 0 


8/3 0 




2 1 


5 1/5 2 


3 0/3 0 


1-4 




1 2 


3 9/4 2 


6/2 3 




2 1 


5 0/4 3 


2 2/ 2 3 


mm\ 

1-5 




9 


5 0/5 1 


2 0/2 0 




1 o 


0 U/ 0 i 




1-6 




8 


3 8/4 6 


6/2 2 




1 9 


5 0/5 1 


2 0/21 


1-7 


wmm 


7 


3 2/4 2 


9/18 


mm. 


18 


4 8/4 7 


18/17 
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CNR(dB) 


r^*l:b(dB) 


mm 

2-1 




1 9 


53 


32 




2 2 


54 


34 


2-1 




6 


35 


5 


wmm. 


2 1 


5 3 


3 5 


mm 

2-2 




20 


53 


27 




2 1 


54 


27 


mm 

2-3 




20 


54 


32 


wmk 


22 


54 


33 


mm 

2-4 


wmm 


22 


49 


25 


mm: 


23 


53 


27 


2-5 


wmtm 


12 


46 


20 


wmm 


18 


50 


23 


mm 

2-6 




17 


52 


2 5 


1 . 1 1 In /I 


1 8 


5 6 


2 7 


2-2 




5 


45 


1 7 


wmm. 


1 7 


53 


2 5 


2-7 


wmm 


6 


4 0 


1 2 


w^m. 


1 7 


47 


1 7 


2-8 




4 








1 5 






2-9 




4 








13 
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